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Abstract

Background: Final-year undergraduate medical students often do not feel well prepared for their start of residency
training. Self-assessment of competences is important so that medical trainees can take responsibility for their learn-
ing. In this study, we investigated how final-year medical students self-assessed their competences as they neared
their transition to postgraduate training. The aim was to identify areas for improvement in undergraduate training.

Methods: Inthe academic year 2019/2020, a national online survey was sent to final-year undergraduate medical
students via their respective medical schools. The survey included ten facets of competence (FOC) most relevant for
beginning residents. The participants were asked to self-assess their competence for each FOC on a 5-point Likert
scale (1: strongly disagree to 5: strongly agree). We established an order of self-assessed FOC performance by means
and calculated paired t-tests. Gender differences were assessed with independent t-tests.

Results: A total of 1083 students from 35 medical schools completed the questionnaire. Mean age was

27.2 £3.1years and 65.8% were female. Students rated their performance highest in the FOCs ‘Teamwork and collegi-
ality’and ‘Empathy and openness'(97.1 and 95.0% ‘strongly agree’ or ‘agree] respectively) and lowest in‘Verbal com-
munication with colleagues and supervisors'and ‘Scientifically and empirically grounded method of working’ (22.8
and 40.2% ‘strongly disagree, disagree’, or ‘neither agree nor disagree, respectively). Women rated their performance
of Teamwork and collegiality;, Empathy and openness, and ‘Knowing and maintaining own personal bounds and
possibilities’significantly higher than men did (Cohen’s d > .2), while men showed higher self-assessed performance in
‘Scientifically and empirically grounded method of working’than women (Cohen'’s d = .38). The FOCs ‘Responsibility,
‘Knowing and maintaining own personal bounds and possibilities, 'Structure, work planning, and priorities, ‘Coping
with mistakes, and ‘Scientifically and empirically grounded method of working'revealed lower self-assessed perfor-
mance than the order of FOC relevance established by physicians for beginning residents.

Conclusions: The differences between the level of students’self-assessed FOC performance and physicians'ranking
of FOC relevance revealed areas for improvement in undergraduate medical education related to health system sci-
ences. Final-year students might benefit from additional or better training in management skills, professionalism, and
evidence-based medicine. Surveys of self-assessed competences may be useful to monitor competence develop-
ment during undergraduate training.
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helpful to assess readiness for residency [5, 6] and ulti-
mately medical practice [7]. A prior study has empiri-
cally proposed a framework of facets of competence
(FOCs) which provide a basis for assessing whether
or not graduates are ready for clinical practice [8].
This framework has been used in medical education
research [5, 6]. Twenty-five FOCs relevant for begin-
ning residents were identified [8] and ranked using a
Delphi process by experienced Dutch and German phy-
sicians with respect to their importance for beginning
residents [9, 10]. In an additional study, faculty and
undergraduate medical students agreed on the prioriti-
zation of eight of the top ten FOCs most important for
the start of residency [11] but some gender differences
were also identified [10]. Assessing these FOCs during
a simulated first day of residency suggested gaps in per-
formance in which the efficacy of undergraduate train-
ing did not match the community’s needs assessment
for residency [12].

It is important that medical graduates can self-assess
their competence so that they can take responsibility
for lifelong learning as physicians [13, 14]. Self-assess-
ment is an important element in medical education to
develop clinical competence [15]. The ability to accu-
rately assess one’s own competence — and especially its
limits — is also vital in patient care [16]. Additionally, in
combination with feedback from faculty, medical train-
ees’ self-assessment provides a valuable learning tool
fostering reflection [16]. Self-assessed competence is
important for investigating medical students’ prepared-
ness for clinical practice [17] and affects the transition
from medical school to residency [18, 19]. However,
medical students’ self-assessment is not always accu-
rate, as both under- and overestimation of competence
has been found [15].

Since a gap between trainees’ self-assessed achieve-
ment of competence and prioritization of relevant FOCs
for residency exists [12], it is important to measure medi-
cal students’ self-assessment of relevant FOCs for resi-
dency before they finish their undergraduate training.
These data are important to consider before consider-
ing potential changes in educational curricula. The aim
of our study was to examine how a population of final-
year undergraduate students assessed their own perfor-
mance in the top ten facets of competence shortly before
entering residency. We also compared students’ FOC
self-assessment with the senior physicians’ ranking of
relevance of these FOCs for beginning residents. We also
analysed possible gender differences in these findings.
We hypothesize that students’ self-assessment of compe-
tence will provide key insights into whether an achieve-
ment gap in competence exists at the transition from
undergraduate to postgraduate medical education.
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Methods

Study design and participants

As part of a large national survey targeting final-year
medical students of a six-year undergraduate curricu-
lum in Germany, an online questionnaire was developed
using the software LimeSurvey (LimeSurvey GmbH,
Hamburg, Germany). It took about 15 to 20 min to com-
plete and contained 46 questions including a self-assess-
ment in the top ten facets of competence required for
entrustment decisions for beginning residents [10], ques-
tions about professional career planning including choice
of medical specialty, a personality questionnaire, and
sociodemographic data including age and gender. The
link to the online questionnaire was sent to every Ger-
man medical school (N =37) in two tranches between
October 2019 and July 2020 with the request of forward-
ing it to their final-year students (year six of the standard
six-year undergraduate medical education). As incentive,
participants could enter into a raffle of ten Apple iPads.
Prior to voluntarily answering the questionnaire, partici-
pants provided informed consent electronically. All data
was processed and analysed anonymously. The study was
performed in accordance with the Declaration of Hel-
sinki and the Local Psychological Ethics Committee at
the Center for Psychosocial Medicine at the University
Medical Center Hamburg-Eppendorf approved this study
and confirmed its innocuousness (LPEK-0042). All par-
ticipants gave their written consent and their participa-
tion was anonymized and voluntary.

Instrument

Top ten competences for entrustment decisions in first year
residents

In a Delphi study, 25 FOCs important for physicians
were established [8] and ranked by Dutch and German
medical educators with respect to their relevance for
entrustment decisions in beginning residents [9]. The
ranking scale was: 1: least important, 2: less important, 3:
important, 4: very important, 5: most important [9]. This
ranking study was then repeated with 202 German phy-
sicians (residents, consultants, supervising attendings,
and department directors) from three medical faculties
[10]. For the development of our questionnaire, we used
the top ten FOCs for entrustment decisions in beginning
residents [10]. Working with these FOC’s definitions [8]
we then rephrased each FOC with respect to self-assess-
ment, e.g., ‘Teamwork and collegiality: “I cooperate
effectively and respectfully in a (multidisciplinary) team
and take the views, knowledge, and expertise of others
into account” We asked the participants to assess their
own level of performance for each FOC individually on
a 5-point Likert scale (1: strongly disagree, 2: disagree, 3:
neither disagree nor agree, 4: agree, 5: strongly agree).
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Data processing

Data analysis was performed with IBM SPSS Statistics
version 26 (IBM Corp., Armonk, N.Y.,, USA) and the
general alpha-level was set to .005 to correct for mul-
tiple testing according to the Bonferroni method. To
establish the FOCs’ order with respect to self-assessed
performance level, means and standard deviations were
calculated and within-group differences between adja-
cent performance levels were analysed with paired
t-tests on a Bonferroni-corrected alpha-level of .006 as
there were nine comparisons. The level of students’ self-
assessed FOC performance was compared descriptively
to the previously established ranking of FOC relevance
for beginning residents by physicians [10]. Gender dif-
ferences in self-assessed FOCs were analysed with inde-
pendent ¢-tests.

Results
A total of 1111 students from 35 medical faculties par-
ticipated and 1083 (97.5%) completed the survey. This
resembles an estimated response rate of 10% based on the
annual number of medical graduates in Germany. Of the
participating students, the mean age was 27.243.1years
and 711 were female (65.8%), both representing percent-
ages similar to all medical school graduates.

Figure 1 shows the order of self-assessed competence
on the ten FOCs according to the proportion of respec-
tive answers on the 5 point Likert scale. The majority of
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participants either chose 5 (‘strongly agree’) or 4 (‘agree’)
regarding their performance on the ten FOCs. The per-
centage of lower scale ratings (‘strongly disagree, ‘disa-
gree, and ‘neither agree nor disagree’) were most marked
for these FOCs: ‘Scientifically and empirically grounded
method of working’ (>40%), ‘Structure, work planning,
and priorities’ and ‘Verbal communication with col-
leagues and supervisors’ (both >20%), ‘Ethical awareness’
and ‘Coping with mistakes’ (both >10%), as compared to
‘Teamwork and collegiality’ (<3%).

Comparing the level of the final-year students’ self-
assessed performance of the FOCs and the relevance of
these FOCs for beginning residents as rated by physi-
cians [10] descriptively (Table 1), we found that the stu-
dents’ self-assessed competence on the following FOCs
was higher than the physicians’ ranking of these FOCs’
importance for beginning residents: ‘“Teamwork and col-
legiality, ‘Empathy and openness, ‘Active listening to
patients; ‘Ethical awareness, and ‘“Verbal communication
with colleagues and supervisors. In contrast, these FOCs
had lower student self-assessment of performance than
the ranks of importance established by the physicians:
‘Responsibility, ‘Knowing and maintaining own personal
bounds and possibilities; ‘Structure, work planning, and
priorities, ‘Coping with mistakes, and ‘Scientifically and
empirically grounded method of working!

On average (Table 2), final-year students rated their
performance positively, with the FOCs reaching a
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Fig. 1 Percentage of Likert scale point ratings of the ten self-assessed facets of competence in order of self-assessed performance level (n =1083)
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Table 1 Order of self-assessed performance level of the ten facets of competence (FOC) compared to physicians’ ranking of the

competences’'importance for beginning residents

FOC Final year students Physicians [10] Difference
(n=1083)? (n=202)
Teamwork and collegiality 1 3 +2
Empathy and openness 2 4 +2
Responsibility 3 1 -2
Active listening to patients 4 7 +3
Knowing and maintaining own personal bounds and possibilities 5 2 -3
Ethical awareness 6 9 +3
Coping with mistakes 7 6 -1
Structure, work planning and priorities 8 5 -3
Verbal communication with colleagues and supervisors 9 10 +1
Scientifically and empirically grounded method of working 10 8 -2

2 FOCs' order of mean self-assessed level of performance: 1 being the FOC with the highest mean level, 10 being the FOC with the lowest mean level

mean>4 (‘agree’) down to 8th place, ‘Structure, work
planning and priorities’ The FOCs “Verbal communica-
tion with colleagues and supervisors’ and ‘Scientifically
and empirically grounded method of working’ showed
the lowest levels of performance self-assessment. Both
of these differed significantly from “Teamwork and col-
legiality’ (1st place) with large effect sizes (“Verbal com-
munication with colleagues and supervisors, d =1.07,
‘Scientifically and empirically grounded method of
working;, d =1.25). All paired differences between two
adjacent FOCs were significant, except for the FOCs on
2nd versus 3rd place, 4th versus 5th place, and 5th ver-
sus 6th place. Moderate effects (Cohen’s d >.5) could be
detected for between self-assessed FOCs’ A means > .35
(SEM =.02), large effects (Cohen’s d >.8) for A means >
.59 (SEM =.02).

The independent ¢-tests comparing mean female and
male ratings of the FOCs yielded small but significant
effects. Women rated their performance of the FOCs
‘Teamwork and collegiality’ (4.70 +0.57, p =.003, Cohen’s
d =.20), ‘Empathy and openness’ (4.66£0.59, p <.001,
Cohen’s d =.29), and ‘Knowing and maintaining own
personal bounds and possibilities’ (4.4440.66, p <.001,
Cohen’s d =.27) significantly higher than men did
(4.58+0.68, 4.48+0.73, and 4.2540.78, respectively),
while men showed higher self-assessed performance in
the FOC ‘Scientifically and empirically grounded method
of working’ (3.91+0.92, p <.001, Cohen’s d =.38) than
women did (3.57 £ 0.89).

Discussion

In this study, we focused on final-year medical students’
self-assessment of facets of competence (FOC) at the
time of their transition from undergraduate to post-
graduate medical training. The ten FOCs of relevance

for beginning residents were presented according to stu-
dents’ self-assessed mastery of each FOCs. Significant dif-
ferences between the mean levels of self-assessed FOCs
were observed. “Teamwork and collegiality’ reached the
highest self-assessed performance which may reflect the
content of undergraduate medical curricula where team-
work is taught as a basic requirement for good patient
care [20-22]. The final-year students assessed themselves
lowest in ‘“Verbal communication with colleagues and
supervisors’ and ‘Scientifically and empirically grounded
method of working, suggesting the need for improving
these FOCs during undergraduate medical education.
Communication skills training is offered in most medi-
cal school programmes [23], but still mostly focuses on
communicating with patients and rarely with colleagues
or supervisors [24]. However, interprofessional commu-
nication has already become part of a European consen-
sus statement on core communication skills in the health
professions [25]. Such training has been implemented,
for instance, on an interprofessional training ward for
undergraduate medical students [26, 27] and can also
be accomplished in interprofessional simulations [28].
The low performance self-assessment of ‘Scientifically
and empirically grounded method of working’ could be
due to a lack of clinical reasoning training in the under-
graduate medical curricula [29]. More exercises in evi-
dence-based medicine, which is a prerequisite for clinical
decision making [30, 31] as well as in clinical reasoning
[32] could also improve medical graduates’ preparedness
for residency, in which ‘Empathy and openness, which
was highly rated, must be combined with a ‘Scientifically
and empirically grounded method of working’ [33].

With respect to the relevance of the FOCs for begin-
ning residents [10], physicians ranked ‘Responsibility,
‘Knowing and maintaining own personal bounds and
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Table 2 Order of self-assessed mean performance levels and within-group differences of the ten FOCs

Rank FOC mean = SD T (df = 1082) P Cohen’s d
1  Teamworkand 4.66 + .61
collegiality
3.33 .001* .10
2 Empathy and openness 4.60 = .65
2.63 .009 .09
3 Responsibility 4.54 + .69
6.20 <.001* .22
Active listening to
4 patients 438 +.73
. . 0.08 .939 .00
Knowing and maintaining
5 own personal bounds 4.38 +.71
and possibilities
2.78 .006 .10
6 Ethical awareness 4.31+£.72
6.66 <.001* .21
7 Coping with mistakes 415 +.76
4.37 <.001~* .16
8 StructL_Jre_, _work planning 403+ 79
and priorities
L 3.67 <.001* A1
Verbal communication
9 with colleagues and 3.95 +.71
supervisors
o 9.27 <.001* .32
Scientifically and
10  empirically grounded 3.69 +.92

method of working

* p<.006

possibilities, ‘Structure, work planning and priorities,
‘Coping with mistakes; and ‘Scientifically and empirically
grounded method of working’ higher than final-year stu-
dents self-assessed their performance on the respective
FOC. This could also be a hint that these FOCs, which
are relevant for successful transition from undergraduate
to postgraduate training, should receive more attention
in the undergraduate curriculum. For FOCs like ‘Respon-
sibility; ‘Knowing and maintaining own personal bounds
and possibilities, and ‘Coping with mistakes; all a part of
medical professionalism, additional training programmes
and general principles have been suggested [34, 35].

The FOC ‘Structure, work planning and priorities’
includes management skills and multitasking, which
are required in physicians’ daily work and caused strain
in medical students when they participated in the phy-
sician’s role in a simulated first day of residency [36].
Therefore, management skills are recommended to be
incorporated as learning objectives in undergraduate
medical curricula [37]. Management skills are part of the
health system sciences which should complement the
basic and clinical sciences. They lead to full integration
of all health system-related competences needed in medi-
cal education for graduates to provide for comprehen-
sive patient care [38]. Multitasking simulations can help
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medical trainees learn how to handle demanding man-
agement tasks and potentially reduce the stress accom-
panying work planning and prioritizing [39]. However,
special training for such health system-related compe-
tences could also be included at the beginning of post-
graduate training [40].

In our study, female students assessed themselves
higher in ‘Empathy and openness;, “Teamwork and col-
legiality, and ‘Knowing and maintaining own personal
bounds and possibilities’ than male students did. In other
studies, female medical students also scored higher in
self-evaluation of empathy [41], felt more confident in
their ability to listen and to work as part of a team [42],
and received higher scores for teamwork and knowing
personal bounds in a workplace-based assessment [12].
Male students, in our study, assessed themselves more
competent in ‘Scientifically and empirically grounded
method of working’ than did female students, which has
been demonstrated before in self-assessment [43]. How-
ever, it should be noted that this FOC showed the low-
est mean level for both genders. Female students’ lower
self-assessment with respect to scientifically based work
could be due to their identity formation confirming to
traditional roles [44] or due to teachers treating female
students according to these roles [44]. In general, females
often underestimate their performances, while men tend
to overestimate them [15, 45]. Medical schools need to
be aware of such gender differences and could consider
providing gender-specific mentoring programmes [46] to
reduce these gender-specific differences.

As to study limitations, the nature of our online study
might have led to a self-selection bias, as more inter-
ested and motivated final-year students chose to partici-
pate. This bias might also have resulted in overconfident
self-assessments of competence. The questionnaire’s
wording could have led to a social desirability bias. Our
sample consisted of twice as many women as men. This
roughly resembles the current distribution among medi-
cal students [47], but the differences in self-assessment
with respect to gender show that the results could be
confounded by the overrepresentation of women. A
weak point in the study design is that the pre-established
ranking by physicians [10] and the self-assessed FOC
performance levels from this present study are not sta-
tistically comparable, but can only descriptively define
areas for improvement. Additionally, medical students’
self-assessment often is inaccurate [15], which hampers
the questionnaire’s reliability. Since we do not know the
exact number of students reached at the included medi-
cal faculties, we conservatively estimated a response rate
of only 10%. Nevertheless, a strength of our study is the
large study sample with over 1000 participants, which
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enhances the power of the analysis in favour of general-
izability. Our national online survey was designed so it
could prospectively follow participants during their med-
ical careers. This could include regular self-assessment of
competences over the course of the final-year and during
later stages of residency. In addition to self-assessment,
students’ supervisors should also rate the trainees’ com-
petences in order to monitor the development of these
competences and to provide feedback to support the
transition from undergraduate to postgraduate train-
ing. Our findings emphasise that health system-related
competences should become a more prominent learning
objective in undergraduate medical education, in order
to ease students’ transition to postgraduate training.

Conclusions

Self-assessment of facets of competence by final-year
medical students in a national survey revealed impor-
tant insights into the transition from undergraduate to
postgraduate training. The undergraduate students rated
themselves highest in “Teamwork and collegiality’ and
‘Empathy and openness’ while the lowest ratings were
found for ‘Verbal communication with colleagues and
supervisors’ and ‘Scientifically and empirically grounded
method of working. With respect to the importance
of the facets of competence for beginning residents as
ranked by physicians, competence areas related to health
system sciences were found to need improvement during
undergraduate training. These competences included the
development of professionalism, management skills, or
gender-specific learning opportunities. Self-assessment
of competences may provide a useful instrument for
monitoring the development of competences in medical
training.

Abbreviation
FOC: Facet of competence.
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